METALLURGY                                              87

desired. Coal tar or other binding agents are often used, and the
lumps are sometimes heated superficially to make them harder
and stronger.

Nodulidng is a process of heating the ore in a slightly in-
clined, cylindrical furnace. The furnace revolves, and the tem-
perature is raised until some ingredient, added if necessary,
fuses. The result is that the loose particles of ore are cemented
together and form ball-like masses of different sizes.

Sintering is accomplished by heating the mass of ore to in-
cipient fusion or until some constituent fuses, acting as a binder
for the more refractory particles. Sintering is frequently con-
ducted in connection with a roasting operation. When sulphides
are sintered the necessary heat is generated by the rapid com-
bustion of the sulphur. A blast of air is commonly employed,
hence the generic term "blast-roasting." The air passes through
a layer of the ore, which is supported on a perforated hearth. In
some processes the blast is conducted upward and in others
downward through the ore. The Huntington-Heberlein process
(p. 272) is representative of up-draft and the Dwight-Lloyd of
down-draft processes. On account of its wide adaptability, the
latter process is described here. The ore to be sintered must be
in a finely divided state, and it may be moistened to render it
coherent. It is spread in an even layer upon a grate, where it
is kindled by a hot flame, as from an oil or gas jet, and then
brought over a suction box, which draws air down through the
layer of ore, effecting a speedy sintering of the mass. Oxidized
ores are mixed with crushed coal or other suitable fuel to create
the necessary heat. Two distinct types of machines are em-
ployed in the Dwight-Lloyd system. These are known as the
drum type and the straight line or conveyor type,

In the drum type machine the grate forms the periphery of a
large drum, which is slowly revolved on friction rollers. The ore
is fed on the rising side of the drum, and the sintered material
is scraped off on the opposite side. Air is drawn through the
ore by means of a suction box, which makes close contact with
the underside of the grate.